Summary Preoperative chemotherapy (PCT) can be used in large primary breast cancer to facilitate breast conservative surgery (BCS). Cosmetic results of BCS are influenced by the size of the residual tumour, relative to the size of the breast. After mastectomy, immediate breast reconstruction (IBR) with autologous tissue provides excellent cosmetic outcome and has proven to be safe in breast cancer patients. Besides improving overall and disease free survival, Quality of Life (QoL), body image and cosmetic outcome are also important issues after treatment for breast cancer.
In this study, Health-Related-Quality of Life (HRQL) and body image were evaluated, in patients treated with PCT, followed by BCS, or skin-sparing mastectomy (SSM) and perforator-flap breast reconstruction. Additionally, clinical observers assessed cosmetic outcome.
All participants were evaluated by the Medical Outcomes Study (MOS) 36-item Short Form Health Status Survey (SF-36, 36 items) and a study-specific questionnaire. An external panel evaluated standardised photographs of the breasts.
For all patients, norm-based scores of physical and mental health state are comparable with the general population, except for vitality (VT) score, which is somewhat lower. No significant differences can be observed between both groups. The majority of the patients were satisfied with the appearance of their breasts.
The cosmetic results, assessed by the clinical team, were significantly better for patients having IBR, compared to BCS. The mean score was 7.5/10 for IBR, versus 6.0/10 for BCS ðp , 0:0001Þ:
Breast conserving treatment or mastectomy with reconstruction may yield comparable results of QoL, but cosmetic outcome is better after SSM and perforator-flap reconstruction. Patients must be offered both options, and clinicians should stress that both are equally effective. The surgical management of breast cancer is rapidly evolving towards less invasive procedures. Breast conservative surgery (BCS), followed with radiotherapy is equivalent to mastectomy with regard to outcome. 1 Preoperative chemotherapy (PCT) is used to downstage large tumours to avoid mastectomy, and to evaluate in vivo chemosensitivity and biologic markers. 2, 3 However, in the event of response after PCT, it is not always clear what amount of breast tissue should be removed, in order to reach histological free margins and to avoid local recurrence (LRR). The main goal of BCS is complete removal of the tumour with adequate margins, while obtaining acceptable cosmetic effect. In instances where a large part of the breast has to be resected, followed by radiotherapy, breast conservative treatment will have an impact on cosmetic results.
New techniques of immediate breast reconstruction (IBR) with use of Deep Inferior Epigastric Perforator (DIEP) and Superior Gluteal Artery Perforator (S-GAP)-flaps provide excellent cosmetic outcome and have proven to be safe in breast cancer patients. 4 A cosmetic problem involved in all types of breast reconstruction is, constructing a breast that matches colour, size, shape and symmetry of the original breast. A further evolution in perforator-flap reconstruction is the use of a free abdominal fat flap, with a small skin island for reconstruction of the nipple -areola complex. The preservation of the inframammary fold, the pectoralis major muscle and native skin envelope in skinsparing mastectomy (SSM) facilitates breast shaping during reconstruction. The use of DIEP-flaps has the advantage to preserve the whole of the rectus muscle and fascia, in contrast to transverse rectus abdominis muscle (TRAM) flap reconstruction. 5 The flap is composed out of the essential elements for breast reconstruction, i.e. skin and fat. The vascularity is based on perforators of the deep inferior epigastric vessels. The advantages are easier shaping of the breast, reduced abdominal bulging, decreased postoperative pain and more predictable postoperative results. 6 Contralateral mastopexy or reduction can also be performed to achieve symmetry between the breasts.
Al-Ghazal et al. demonstrated that in patients with small tumours (, 3 cm), patient satisfaction of cosmetic outcome and psychosocial aspects are generally higher with wide local excision than with breast reconstruction or mastectomy. 7 However, in this study, the majority of the patients underwent reconstruction with implants, whereas only a minority had autologous breast reconstruction (86% versus 14%). Therefore, we believe that these results have to be interpreted with caution, given the newer possibilities with autologous tissue transfer. No data are known about patients selfimage and cosmetic results after PCT and BCS for large tumours. As surgical techniques of BCS and of IBR have been improved over time, the impact of both procedures on patients' body image and selfesteem needs to be evaluated.
In this study, HRQL and body image were evaluated, together with a cosmetic assessment by clinical observers, in patients treated with PCT, followed by BCS, or SSM and DIEP-flap breast reconstruction.
Patients and methods
Forty-two patients who remained disease-free after surgery for primary breast cancer were included in the study. Group I consisted of 21 patients who underwent SSM and IBR with DIEP-flap for primary invasive breast cancer, ductal carcinoma in situ or as prophylactic surgery in high-risk patients. Group 2 included 21 patients who had PCT, followed by BCS and radiotherapy and adjuvant systemic treatment. In our PCT program, patients with tumours of at least 3 cm diameter on clinical examination, which were too large for upfront BCS, were included. This is in accordance with previous trials, where patients with tumours $ 3 cm were also included also in the PCT-program. 3 Only downstaged patients, who reached a partial or complete clinical response to PCT, were offered breast conservative treatment. All patients had negative resection margins. In case of positive involved margins, a mastectomy was performed, but these patients were not included in the study. Patient characteristics are shown in Table 1 .
At a routine postoperative follow-up visit, patients were asked to participate in this study. The Medical Outcomes Study (MOS) 36-item Short Form Health Status Survey (SF-36, 36 items) and a study-specific questionnaire of eight items were administered to all participants. Standardised photographs of the breasts were taken in three different positions: profile left and right, frontal view and oblique view left and right. A panel, consisting of a male plastic surgeon, a male gynaecologist, a female medical oncologist, a female nurse, a male psychologist and a female lay evaluated the photographs. Nine different items were assessed: contour of the breast, symmetry of shape and volume, position of the lower edge of the breast, symmetry, size and colour of the nippleareola complex, the amount and visibility of the scars. A score of 0 -10 was given for each item, higher scores represent better results.
Demographic and clinical characteristics are shown in Table 1 . Patients who underwent PCT and BCS were older than those who had IBR, and as a consequence, were also more frequently menopausal.
Women who underwent BCS had initially larger tumours than women having mastectomy and reconstruction. Patients in the former group were treated with PCT, in order to facilitate BCS. These evaluations were performed at least 1 year after completion of surgery and adjuvant treatment. Routine follow-up showed no evidence of local or distant relapse at the moment that the patients were included in the study. Mean follow-up was 42 months (range 18 -86 months). Informed consent was obtained from the patients. The local Ethics Committee approved the study protocol.
Statistical analysis
The SF-36 total score and subscores were compared using a parametric test, the unpaired t-test. Normality was evaluated using the normal probability plot and box and whisker plots. The scores on the assessments of the photographs were compared using analysis of covariance with group and panel member as covariates. P-values were derived from the type III sums of squares. The study specific questionnaire items were compared using the Fisher's exact test.
Results

Breast conservative treatment and mastectomy with reconstruction
After breast reconstruction no single partial or complete flap loss was observed. Fat necrosis was seen in one patient. One patient developed a partial necrosis of the abdominal scar; another patient had a postoperative seroma. No other complications were reported.
Symmetrisation surgery of the contralateral breast was performed in four patients in the breast reconstruction group. It was not performed after BCS.
SF-36 questionnaire
The results of the SF-36 are summarised using the physical component summary (PCS) and mental component summary (MCS) scores and the eight SF-36 subscales. 8 The PCS and MCS are scored using norm-based methods; both component scores have a mean of 50 and a SD of 10 in the general United States (US) population.
By using the SF-36 PCS, MCS and norm-based score (NBS) calculator, available on the internet at www.sf-36.com/test, comparisons of our summary measures could be made with the SF-36 profiles of the general US population. For all patients, NBS are comparable with the US general population. No significant differences in the PCS, MCS and in the 8 SF-36 subscales can be observed between both groups (Tables 2 and 3) . Table 4 shows a summary of the answers on the study-specific questionnaire, dealing with body image, self-esteem and sexual attractiveness. The majority of the patients were satisfied with the appearance of their breasts. The mean aesthetic score, given by the patients themselves were comparable for both groups 7.6/10 and 6.8/10, respectively.
Study-specific questionnaire
The majority of the patients reported no differences in psychosocial relationship compared to before surgery.
One-third of the patients in both groups reported more difficulties to be naked with their partner as before surgery. Half of the patients had an unchanged libido, half of them had a decreased libido, compared to before the operation. However, five patients having BCS did not answer that question.
The items on psychosocial or intimate relationship did not differ among the two treatment groups.
The disability to work was larger for patients, treated with PCT and BCS, due to the fact that more frequently adjuvant chemotherapy and radiotherapy were also administered.
Cosmetic assessment by the members of the panel Table 5 shows the cosmetic scores, given by a team of clinical observers. Two patients (one in each group) refused to be photographed, so the assessment could be done for 20 patients in each group. A significantly lower score was given to patients having breast conservative treatment, compared to breast reconstruction. This was seen for all items, except for the amount of scars. This can be attributed to an additional scar at the donor site in the lower abdomen for the preservation of the skinfat flap (Figs. 1 and 2 ). 
Discussion
Local control and good cosmetic result are the main endpoints of every surgical treatment of breast cancer, independently of preoperative or postoperative treatment. However, if response to PCT is reached, it can be difficult to determine the amount of breast tissue that has to be removed in order to reach histological negative margins. Besides, removing a large part of the breast can have considerable impact on cosmetic outcome, especially in patients with small breasts. Moreover, radiotherapy is always indicated after BCS, which in itself can have an unpredictable impact on aesthetics. For the majority of tumours, radiotherapy can be avoided when a mastectomy is performed. Given the new possibilities of autologous breast reconstruction, SSM and IBR can be an alternative option for these patients.
In the knowledge that breast conservative treatment and SSM and IBR are both safe and equally effective procedures, clinicians and patients have become more interested in QoL and body image measures. 2, 4 Moreover, the patients' point of view is considered a further step towards a more human approach to cancer treatment. 9 The type of primary surgery continues to play a role in a woman's body image, self-esteem and feelings of attractiveness, with women undergoing lumpectomy experiencing more positive outcomes than women undergoing mastectomy. 10 -12 In our study, it is surprising that even patients with a worse prognosis report a comparable QoL as patients with a more favourable prognosis, and moreover, QoL is mostly equal to that of the general US population. This was the case for all the subitems.
Body image and self-esteem are highly influenced by cosmetic outcome. 13 In both groups, the majority of patients were satisfied with the cosmesis of their breasts. The results of the cosmetic assessment by the team of clinical observers show superior results for SSM and BRC, concerning contour, symmetry and projection of the lower margin of the breast and also concerning symmetry, size and colour of the nipple -areola complex. One drawback of the use of autologous breast reconstruction is an extra scar in the lower abdomen at the donor site of the flap. Although patient's point of view is important in aesthetic assessment of her breasts, we believe that the evaluation by an external team is somewhat more objective. Each member of the team was able to compare the photographs of different patients, before giving a final score. Moreover, the clinical observers were not influenced by emotions of cancer-related concerns or anxiety that a patient encounters when dealing with breast cancer. Each individual patient only has the capacity to observe and evaluate her own result and is often unaware of other reconstructive procedures. Considerable adjustments and adaptation occurs during the months following surgery for breast cancer.
14 Changes to the skin following radiation or the continuous healing of scars, may influence body image during the months or even years after treatment. We decided to perform the assessment at the earliest 1-year following termination of locoregional and systemic treatment. In this way, we were able to avoid the early negative influence of the recovery of surgery in the IBR group and the negative impact of adverse effects of PCT, radiotherapy and surgery in the BCT group. The well-known late effects of radiotherapy on autologous breast reconstruction do occur predominantly within 36 months of follow-up. 15 Since the mean follow-up in our patients is 42 months, we can accept that the cosmetic results will remain unchanged.
Limitations of our study focus primarily on issues of patient characteristics. In patients undergoing breast conservation, tumour volumes were larger, and all these patients were treated with chemotherapy and radiotherapy. Nevertheless, after PCT, the mean histological tumour diameter of all our patients in the neoadjuvant program was 2.3 cm. Therefore, we do not believe that these tumours were at the upper limit of size acceptable for BCS.
Also age and menopausal status differ in both groups. The relationship between body image satisfaction and age and marital status has been investigated, but with conflicting results.
14 Therefore, we do not believe that these factors could have influenced our results.
A prospective randomised trial is needed to decrease a possible selection bias when studying psychosocial and cosmetic aspects of two different surgical procedures. However, this could be impossible to perform, as many patients would wish to choose between these options whenever possible. A retrospective study should always be limited by other biases, such as patient preferences, demographic differences, response to chemotherapy, location and residual size of the tumour in the breast, size of the breast, histology and grade of the tumour, nodal status, the skills of the surgeon, making a correct comparison impossible.
In conclusion, the choice of surgical procedure after PCT is predominantly, a choice of oncological safety where complete excision of all tumour tissue must be intended, but also a QoL and body image decision. Individual decision-making is critical. Patients must be offered both BCT and mastectomy with IBR and clinicians should stress that both are equally effective.
